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Background: Income is the strongest predictor of food insecurity among seniors, and social support 
also an essential factor to help mitigate the effects of food insecurity. However, little is known 
about the potential role that social support may play as a moderator of the association between 
income and food insecurity. Thus, we aim to examine social support as a moderator for the 
relationship between income and food insecurity among seniors. 
Methods: Logistic regression models were used to analyze data collected in 2019 from seniors 
residing in Southern Nevada. Predictors of food insecurity, sociodemographic factors, social 
support variables, and income and social support interaction were included in the analysis. 
Results: The prevalence rate of food insecurity was about 29%. Seniors with annual household 
incomes less than $20,000 were more likely to report food insecurity. (OR = 7.67; 95% CI: 5.00-
11.77). Seniors who were "not content with friendship" more likely to report food insecurity (OR 
= 2.27; 95% CI: 1.43-3.60). The social support variable "not satisfied with my relationships" 
moderated the relationship of income and food insecurity among seniors in the age group of 65-
79 years with incomes less than $20,000 (OR = 4.09, 95% CI: 1.03-16.33). Also, seniors who were 
"content with friendships" showed a conditional effect on the relationship of income and food 
insecurity among those with a disability in the lower-income category. 
Conclusion: This study identified groups at higher risk of food insecurity. Findings can be used to 
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Chapter 1: Introduction 
Background 
The current global population seems to be living longer compared to the population in the 
last few centuries. Globally, the average life expectancy in 1950 was 45.7 years, while in 2019, it 
jumped to 72.6 years (Roser, et al., 2019). This exponential growth is attributed to various factors. 
Economic development, better living standards, and improvement in access to and equity of health 
care services all played a significant role in bringing higher life expectancy (Miladinov, 2020). In 
addition, in the developed world, decreases in the prevalence of tobacco use (for men) and 
cardiovascular disease are the main contributors to longer life expectancy (Jaul and Barron, 2017; 
Mathers et al., 2015).  
Higher life expectancy also has burdens associated with it, including a higher prevalence 
of chronic diseases such as cardiovascular disease, hypertension, cancer, and diabetes because the 
risk for such conditions increases with age (Jaul and Barron, 2017; Brown, 2015). Consequently, 
seniors, or older adults aged 60 or above, may face challenges in maintaining their health and a 
high quality of life as they age (Brown, 2015). After retirement, seniors are likely to receive social 
security and/or pensions and/or disability benefits; these amounts remain static throughout their 
senior years. This, coupled with rising healthcare costs, can make it difficult for individuals to 
remain financially secure, which, in turn, impacts other necessities such as food and housing. In 
particular, low-income households often experience food insecurity at an increased rate, as the 
priority in expenditure shifts towards health care costs (Jih et al., 2018). 
In the United States, food insecurity is defined as "the limited or uncertain availability of 
nutritionally adequate and safe foods or limited or uncertain ability to acquire acceptable foods in 
socially acceptable ways" (USDA Economic Research Service, 2020a). A lack of nutritionally 
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adequate food leads to malnutrition, thereby cascading seniors' adverse health effects. The 
bidirectional impact of food insecurity and chronic health conditions creates unimaginable 
pressure on seniors' overall health and wellbeing. The synergistic relationship between food 
insecurity and chronic health conditions plays a role in aggravating adverse effects on health and 
quality of life (Jih et al., 2018; Food Research and Action Center, 2019).  
Household income is known to play a significant role in food security status. Many studies 
have documented that households with low income experienced greater food insecurity (Coleman-
Jensen et al., 2020; Ziliak & Gunderson, 2019; Jih et al., 2018). There are several coping strategies 
employed by individual households attempting to overcome this shortfall in food, including 
stretching the budget to sustain for a longer time, cutting expenditures from essential medical 
services, skipping some preventive health care services, purchasing low-quality, non-nutritious 
foods, or trading off among the different family needs, such as paying for utilities or medications 
(Food Research and Action Center, 2019). The United States government, with its various 
agencies, has programs to help support low income families to alleviate nutrition deficiencies. 
These include the Supplemental Nutrition Assistance Program (SNAP), the Congregate Nutrition 
Program, and the Home-Delivered Nutrition Program. Although these have been shown to play a 
significant role in reducing food insecurity and promoting better health outcomes, the utilization 
rates of these programs by seniors who have experienced food insecurity were meager and not 
comparable to non-senior adults. For example, only 48% of eligible seniors participate in SNAP 
compared to 86% for non-senior adults. (Food Research and Action Center, 2019). 
Another non-governmental coping strategy employed by food-insecure households is to 
rely on social support obtained through relationships with friends, family, and the community. A 
few of the social support strategies include obtaining relevant information from others on how to 
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get affordable food, sending children to someone else's place to eat, and getting material support 
from others (De Marco and Thorburn, 2009). Previous research suggested that the existence of 
social support improves the overall well-being of an individual. Having companions, family, or 
social networking is associated with increased likelihood of food security. In contrast, loneliness 
and low social support increase the probability of food insecurity (Burris et al., 2019; De Marco 
and Thorburn, 2009). Programs that are designed to reduce hunger and food insecurity, such as 
Congregate and Home-Delivered Nutritional Programs, also promote socialization, health, and 
well-being by engaging seniors in assorted activities (Food Research and Action Center, 2019).  
While both income and social support appear to be associated with food insecurity, the 
effect of social support as a moderator between income and food security status has not been 
studied intensively. While qualitative studies report that social support is used to moderate the 
impact of food insecurity (Hoisington, et al., 2002; Ahluwalia et al., 1998), quantitative studies 
have not found the same. DeMarco and Thornburn conducted a study among 343 non-senior adults 
in Oregon and found no evidence of association between social support and food insecurity and 
no evidence of a moderation effect of social support between income and food insecurity (De 
Marco and Thorburn, 2009).  
Senior population globally, nationally, and in Nevada 
Globally, the population 65 years and older has been expanding exponentially in the past 
decades. The current 703 million people in this age group are expected to approach a billion and a 
half by 2050 (United Nations, Department of Economic as Social Affairs [U.N., DESA], 2019). 
Moreover, the "oldest of the old" age group, those aged 80 or above, is projected to triple from 
137 million to 425 million by 2050 (U.N., DESA, 2017). Developed nations in Europe and North 
America that passed through demographic transitions in the last century currently have many older 
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persons (Blue, & Espenshade, 2011). Likewise, in developing countries, due to the 
epidemiological and demographic shifts, the growth of the aging population has accelerated. For 
example, in Eastern and South-Eastern Asia the percentage of the population comprised of older 
adults doubled from 6% in 1990 to 11% in 2019. Similarly, in Latin America and the Caribbean, 
it increased from 5% to 9 % in the same time frame (U.N., DESA, 2019). 
In the U.S., there are 54 million seniors, those aged 65 or older, comprising 16.5% of the 
population in 2019. Moreover, the number of people in this age group is expected to increase in 
the coming years as the "Baby Boomers" enter this age group; they are expected to comprise about 
21% of the population by 2030. Notably, it is predicted that in the year 2034, seniors will start to 
outnumber children in the U.S. (U.S. Census Bureau, 2018). Even though about 25% of the U.S. 
senior population lives in the three largest states, California, Florida, and Texas, almost all states 
have more than 10% of their population composed of seniors (Himes & Kilduff, 2019).  
The senior population picture for Nevada is similar to the rest of the country. There were 
475,120 seniors in 2018. The proportion of seniors in the state was 15.7%, which is a higher 
proportion than that of neighboring states, California and Utah, which have 14.2% and 11.1%, 
respectively (Himes & Kilduff, 2019). Nevada's population growth from 2010 to 2016 ranked 6th 
in the nation (Keene et al., 2017); however, the largest increase occurred in the oldest of these age 
groups. According to the "Governor's Commission on Aging NRS 439 Report" (2016), the oldest 
of the old age group increased about 80% in Nevada in the decade that preceded 2010; this is much 
higher than the national increase of about 30% (Governor's Commission on Aging, 2016). Clark 
County, Southern Nevada's largest metropolitan area, which consists of approximately 75% of the 
state's total population, was estimated to have 342,274 seniors in 2019, which accounted for 15.1% 
of the population (U.S. Census Bureau, 2019).  
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Food insecurity as a concept and its definition 
The United States government, in the 1960s, acknowledged the existence of "hunger" and 
took steps to measure its prevalence. However, these efforts didn't produce a concrete definition 
of "hunger," causing difficulty in estimating the prevalence correctly (Wunderlich & Norwood, 
2006). In the 1980s, "The President's Task Force on Food Assistance" reported this lack of a 
definition and appropriate measurement tools for "hunger." Following the report, multiple agencies 
and organizations took steps to develop survey questions that would measure hunger (Wunderlich 
& Norwood, 2006). 
  In 1990, consensus was achieved about the conceptual definition of "hunger," "food 
security," and "food insecurity" (Wunderlich & Norwood, 2006), and a clear distinction emerged 
between the terms. "Hunger" was defined as a physiological condition of an individual that was 
exhibited as a consequence of food insecurity. "Food insecurity" was defined as a household-level 
socioeconomic condition of not having enough nutritionally adequate food because of limited 
resources (USDA Economic Research Service, 2020a; Gundersen & Ziliak, 2015). In general 
terms, "food security" indicates that all household members have enough food all the time to live 
an active, healthy life (USDA Economic Research Service, 2020a). 
The definitions evolved over time to help pinpoint the problem and address the continuum 
of the condition. The United States Department of Agriculture (USDA) introduced new terms to 
describe food insecurity in 2006. Accordingly, the definitions for "high food security," "marginal 
food security," "low food security," and "very low food security" were created (USDA Economic 
Research Service, 2020). The definition of "very low food security" was introduced to assess the 
extent to which food insecurity would result in "hunger" in one or more members of the household 
(USDA Economic Research Service, 2020a).  
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Food insecurity in the USA 
In the United States, nearly 14 million households (10.5%) experienced food insecurity at 
some point in 2019. The trend in food insecurity shows a steady decline from its peak of 14.9% in 
2011 (USDA Economic Research Service, 2020b). In 2018, more than five million seniors aged 
60 or older experienced food insecurity (Ziliak & Gundersen, 2019). The degree of food insecurity 
among seniors varies between states, with the lowest rate of 2.8% recorded in Minnesota. In 
contrast, the highest prevalence of food insecurity among seniors is 14.3%, documented in 
Washington, D.C. Nevada is one of the six states where rates exceeded 10% (Ziliak & Gunderson, 
2019). Additionally, the current global Covid-19 pandemic has exacerbated the food security issue. 
With disruptions in food-system components, coupled with unemployment and lockdowns, some 
families have exhibited challenges in getting enough food. Individuals with limited or no 
unemployment benefits are more likely to be affected by food insecurity than those who are 
receiving benefits or are employed (Devereux, et al., 2020). The social distancing measures 
introduced to prevent the spread of the virus also impede the accessibility of group meals at senior 
centers and food banks which may be increasing malnutrition and/or hunger in low-income older 
adults (Goger, 2020).  
Consequences and Implications of Food insecurity  
Gunderson and Ziliak (2017) report that seniors with food insecurity exhibited lower nutrient 
intake than food-secure seniors. Additionally, seniors with food insecurity are more likely to be 
affected by chronic health conditions such as diabetes, high blood pressure, congestive heart 
failure, heart attack, depression, limitations in Activities of Daily Living, and asthma (Gundersen 
& Ziliak, 2017; Sattler & Lee, 2013). While 75% of food secure seniors characterize their general 
health as excellent or very good, only 13% of food-insecure seniors describe their health as such 
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(Gundersen & Ziliak, 2017). Moreover, food-insecure seniors were ten times as likely to have 
doctor's office visits than seniors in food-secure households (Bhargava & Lee, 2016). Generally, 
food-insecure seniors utilize more health care, such as overnight stays and emergency department 
visits, than seniors in food-secure conditions (Bhargava & Lee, 2016). Food insecurity is also 
associated with the likelihood of following prescribed medical protocols. For example, Sattler and 
Lee (2013) found that about 23% of seniors pay more than $100 monthly out of pocket for 
prescription medications; further, they found a persistent coexistence of food insecurity and cost-


















Chapter 2: Literature review 
Factors associated with Food Insecurity in seniors 
Racial and gender disparities exist in food security, similar to other health-related 
outcomes. From 2001 to 2016, non-Hispanic Black and Hispanic households experienced higher 
food insecurity than white households (Coleman-Jensen et al., 2014; Ziliak & Gunderson, 2019). 
While in absolute terms, in raw numbers, most of the food insecure senior population in the U.S 
is white, significant racial disparities have been documented. Specifically, Black/African 
Americans are disproportionately affected. While 15.1% of the Black families experienced food 
insecurity in 2018, only 6.2% of white households were documented with food insecurity 
(Coleman-Jensen et al., 2020).  
Other factors have been associated with food security status. Households led by a single 
woman with children were twice as likely to experience food insecurity than households led by a 
single man with children (Coleman-Jensen et al., 2020). Further, a gender disparity exists in food 
insecurity among seniors as well, with a higher proportion of females (8.1%) than males (6.4%) 
being food insecure (Ziliak & Gunderson, 2019). The discrepancy in food security status is also 
pronounced in multigenerational households, as senior homes with grandchildren have higher rates 
of food insecurity than those without grandchildren (Ziliak & Gunderson, 2019).  
   Not surprisingly, poverty is also associated with food insecurity; approximately 30% of 
seniors with income below the federal poverty line experienced food insecurity (Ziliak & 
Gunderson, 2019). Income-constrained seniors, particularly those who live in rented homes, face 
food insecurity as they tend to trade-off food for paying rent. About 18% of senior renters 
experienced food insecurity, as compared to 5% of seniors who were homeowners (Ziliak & 
9 
 
Gunderson, 2019). Additionally, seniors who were unemployed or disabled were more than twice 
as likely to face food insecurity than those who were employed or without a disability (Ziliak & 
Gunderson, 2019). 
The relationship between income and food insecurity 
As the definition implies, food insecurity is associated with the lack of resources to procure 
quality nutritious food: affordability or the ability to buy food is directly related to financial 
resources. One study conducted in Canada indicated that income was the strongest predictor of 
food insecurity among older people (Leroux et al., 2018). In the U.S. in 2016, about 27.6% of 
households below the poverty level were food insecure, while the national percentage of food-
insecure households was approximately 10.5% (Coleman-Jensen et al., 2020). 
Prior to having an adequate amount of research on the issue, there was an assumption that 
seniors were less likely than young adults to experience food insecurity because their income was 
likely to remain stable through social security and retirement payments (De Marco & Thorburn, 
2009). Moreover, a study by Nord and Brent (2002) indicated that even senior households with 
middle and high income exhibited food insecurity. Possible explanations include erratic income 
through the year, not sharing resources among different family members, and changes in household 
composition (Nord & Brent, 2002). 
With limited or fixed income, seniors face challenges covering their increasing medical 
expenses, despite the existence of Medicare. As low-income seniors experience a higher rate of 
health problems, they require more medical services than those who are better off financially. The 
gap between Medicare benefits and financial obligations for health care exerts a more significant 
burden on seniors (Rowland & Lyons, 1996). According to the National Council on Aging, one-
third of senior households have no money left over or are in debt after meeting necessary monthly 
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expenses. In 2013, about 61% of households headed by adults aged 60 or above had some debt 
(National Council on Aging, 2015). Thus, the financial pressures on low-income seniors make 
them vulnerable to food insecurity despite earning a fixed income after retirement. 
The role of social support in food insecurity 
As individuals shift to late adulthood, seniors are at risk of social isolation. The experience 
of being retired, widowed, or disabled creates difficulty in maintaining social connectedness 
(United Health Foundation, 2020). Households with food insecurity usually employ a variety of 
strategies to cope with their problems. Social support and informal networking are considered vital 
to combat any difficulties (Kinsey et al., 2019; Schenck-Fontaine et al., 2017). Thus, if social 
connectedness declines with age, there is less of an opportunity to buffer against the effects of 
limited resources and the associated food insecurity.  
In a prospective cohort  study, Kinsey et al. (2017) among 12 African American mothers 
receiving SNAP benefits in Philadelphia between 2016 and 2017 with food insecure condition, 
found that all participants relied on instrumental social support, such as the provision of money 
and food, when their SNAP ran out before the end of the month. This kind of support also included 
emotional support, thereby providing psychological relief among food-insecure households 
(Kinsey et al., 2019). Among seniors, the collective social functioning which facilitates access to 
food resources may offer a buffer against food insecurity that might not be measured simply by 
income level (Dean et al., 2011). Also, as aging can also result in changes to the social 
environment, such as the loss of a partner and/or family members, social functioning can be 
disrupted, leading to difficulty obtaining and managing resources to mitigate food insecurity. As 
social capital plays a significant role in alleviating food insecurity, it is vital to explore the effect 
of social support on food insecurity status, taking into account the income level.  Therefore, it is 
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essential to find the size and direction of social support's moderation effect on food security status 
























Chapter 3: Study significance and gaps in knowledge 
Only one study, conducted in Oregon, has examined the moderating effect of social support 
in the relationship between food insecurity and income, but their sample was small and only 
included non-seniors (less than 65 years old). It concluded that there was no evidence to support 
the moderation effect of social support between income and food insecurity (De Marco and 
Thorburn, 2009). To our knowledge, no one previously examined the moderation effect of social 




Chapter 4: Aims and hypothesis 
Older adults are more likely to face challenges with their health status as a direct result of 
aging, and food insecurity exacerbates poor health outcomes. Relatively few studies have focused 
on the issue of food insecurity specifically among seniors, and those that did usually focused on 
the predictors of food insecurity and health-related issues. Both income and social support appear 
to be associated with food insecurity; however, little is known about the potential role that social 
support may play as a moderator of the association between income and food security. Since 
Nevada is one of the states with rapid senior population growth and ranks in the top 10 in food 
insecurity status, it is essential to better understand the relationships between the determinants of 
food insecurity and how those factors interact so as to best understand the most effective strategies 
for public health interventions. This study aimed to examine whether and how social support acts 
as a moderator for the relationship between income and food security.  
 The following major research questions were examined:  
Is social support a moderator of the association between income and food security status among 
seniors? 
Hypothesis 1 
H0: Social support does not moderate the association between income and food 
security status in seniors. 
HA : Social support moderates the association between income and food security 
status in seniors. 
 Hypothesis 2 
H0: Social support does not moderate the relationship between income and food 
security status differently in various sub-populations. 
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H.A.: Social support moderates the relationship between income and food security 




Chapter 5: Methodology 
Study design 
This study was a cross-sectional study that used a secondary dataset consisting of 1002 
older adults (60 years and older) residing in Southern Nevada. The data was collected in 2019 and 
comes from a cross-sectional survey employed to better understand the issues related to senior 
food insecurity in Southern Nevada. The study methodology and survey instrument were prepared 
collaboratively by UNLV faculty members and Three-Square Food Bank's Senior Hunger Team.  
Ethics 
The study was reviewed and granted 'Exempt' status from the Office of Research Integrity 
- Human Subjects' at the University of Nevada, Las Vegas. The participants gave consent to be 
part of the study by providing verbal consent before the survey questions were administered. 
Study instrument and data collection 
The survey was designed to get a better understanding of the status of senior hunger in 
Southern Nevada. The original survey instrument consisted of socio-demographic questions, 
household income, questions related to the meal gap, spending tradeoffs, health and disability 
status, housing and transportation expenses, social support (as measured by the Three-Item 
measurement tool from the Campaign to End Loneliness) (Campaign to End Loneliness, 2011), 
social help, financial literacy, and food security (as measured by the Six-Item Short form food 
security survey module from the USDA) (USDA Economic Research Service, 2020c).  
Survey responses were collected via telephone survey by a third-party market research 
firm. Households in Clark County, NV were contacted and asked if an adult aged 60 or older 
resided in the home. If yes, the interviewer asked to speak directly to the older adult. If that person 
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was unavailable, they were asked for a better time to call back to speak directly with the senior. 
Thus, responses came directly from the older adult after consent was obtained.  
Variables of Interest for current analysis 
Dependent variable 
Food security status was the dependent variable of interest in this study. Responses from 
the USDA's six item-short form food security survey module were used to define the status of food 
security based on the number of affirmatives responses. Some of the statements ask about the 
household's ability to buy, eat balanced meals, cut or skip meals, and the frequency of such 
experience. As indicated by the survey tool, raw scores of 0-1 are defined as "high or marginal 
food security"; raw scores of 2-4 are defined as "low food security" and raw scores of 5-6 are 
defined as "very low food security" (USDA Economic Research Service, 2020c).  In this study, 
food security variable was dichotomized categorical variable. High or marginal food security, 
scores of 0-1, were classified as "food secure."  Low food security and very low food security, any 
score from 2-6, was classified as "food insecure." 
Independent variables 
Our main predictor variables are income and social support. Income was collected as the 
total income of all family members who were 15 years of age or older during the past 12 months. 
We then classified them into three groups based on the federal poverty level (FPL) for a family of 
two (U.S. Department of Health & Human Services, 2020). The three groups were as follows: an 
approximate income less or equal to $20,000 (100% FPL), income of $20,001 – $35,000 (101-
199% FPL), and income greater than $35,000 (200 % and above FPL).  Social support was 
assessed by asking three statements from "The Campaign to End Loneliness Measurement Tool." 
The three statements were: "I am content with my friendships and relationships", “I have enough 
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people I feel comfortable asking for help at any time” and “My relationships are as satisfying as I 
would want them to be” (Campaign to End Loneliness, 2011). The participants' responses were 
dichotomized. For example, if the response for the first statements was “strongly agree” or “agree,” 
then the individual was considered as “content with friendships.” If the participants' responses 
were “neutral,” “disagree,” or “strongly disagree” for the statement, then classified as “not content 
with friendships.” 
In the same way, the remaining two variables were classified. “Ask for help” variable 
categorized as “having enough people comfortable to ask for help” and “not having enough people 
comfortable to ask for help” based on the responses of the participants. The final social support 
variable, “satisfied with my relationship” and “not satisfied with my relationship” was created 
according to the responses. The interaction terms "content with friendship*income," “ask for 
help*income” and “satisfied with my relationship*income” were used to assess whether the social 
support variables were moderators of the relationship between income and food security status. 
Additionally, some covariates known to be associated with food security were included as 
potential confounders. These included socio-demographic variables: age, gender, race, education, 
and living situation. Additionally, the health and disability status of participants were adjusted in 
the models. Table 1 below includes the full list and description of all variables with their respective 
coding to be used in the current study. 
Statistical analyses 
Moderation analysis allows us to test the influence of a third variable and the potential 
moderator on the relationship between two other variables. Often moderation analysis looks to 
assess if the effect of the predictor variable X on the outcome variable Y is moderated by another 
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variable W in either its size, its sign/direction, or its strength. For the current study, the conceptual 
and statistical model diagrams were presented below.  
 
 












Figure 1. Conceptual and statistical diagrams 
 
 
The logistic regression equation and moderation analysis models were represented as follow: 
Model 1. Logit (Y)= a + b1X + b2W1  
Model 2. Logit (Y)= a + b1X + b2W2  












Model 4. Logit (Y) = a + b1X + b2W1 + b3 (X*W1) 
Model 5. Logit (Y) = a + b1X + b2W2 + b3 (X*W2), 
Model 6. Logit (Y) = a + b1X + b2W3 + b3 (X*W3), 
     Model 7. Logit (Y) = a + b1X + b2W3 + b3 (X*W3) (Note: the sub-population was 
age group 65-79), 
  Model 8. Logit (Y) = a + b1X + b2W1 + b3 (X*W1) (Note: the sub-population was 
seniors with disability) 
  where,  
Y = the probability of food security 
X = income  
W1 = ‘content with friendship.’ 
W2 = ‘ask for help’ 
W3 = ‘satisfied with my relationships’ 
X*W1 = interaction between ‘income’ and ‘content with friendship.’ 
X*W2 = interaction between ‘income’ and ‘ask for help’ 
X*W3 = interaction between ‘income’ and ‘satisfied with my relationships’ 
a = the constant/intercept  
b1 = the conditional effect of X on Y when W = 0 
b2 = the conditional effect of W on Y when X = 0 
b3 = the estimate of the difference in Y between two cases that differ by a unit on 
X when W changes by one unit 
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[Note that equations did not include confounders, which were adjusted for models 1-6. and 
‘W’ in the conceptual diagram is a social support variable designated as W1, W2, and W3 in the 
mathematical models]  
Chi-square tests of difference were used to assess the independence of all variables across 
food security status. Model 1 was used to analyze the association of income and social support 
variable ‘content with my relationships’ in the status of food security. Model 2 used to analyze the 
association of income and social support variable ‘enough people comfortable to ask for help’ in 
the status of food security. Model 3 was used to analyze the association of income and social 
support variable ‘satisfied with my relationships’ in the status of food security. Models 4 to 6 
determined if social support variables moderate the association between income and food security 
status.  Model 4 was used to find if “content with friendship” moderates the association between 
income and food security status. In this case, the interaction of income and content with friendship 
(income*content with friendship) was considered an independent variable to look at the 
moderation effect in the relationship of income and food insecurity. Model 5 was used to examine 
“enough people to ask for help” moderates the relationship between income and food insecurity. 
Model 6 was used to assess “satisfied with my relationships” moderates the association of income 
and food insecurity.   
We tested the social support variables' moderation effect (content with friendships, ask for 
help, and satisfied with my relationships) in the relationship between income and food insecurity 
for moderation analysis in various sub-populations. These sup-populations include gender, age 60-
64, 65-79, and 80+, different races/ethnicity such as White, Black, Asian, and Hispanics. Among 
those who had a disability, living with grandchildren and poor/fair general health were also 
considered sub-populations for this analysis. Model 7 was used to examine the moderation effect 
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of ‘satisfied with my relationships’ in the association of income and food insecurity among seniors 
with age group 65-79. Model 8 assessed the social support variable ‘content with friendships’ as a 
moderator in the relationship between income and food insecurity among seniors with a disability. 
The odds ratio was calculated by exponentiation of partial/conditional coefficient, b, from 
the logistic regression. That is EXP (b) = eb = odds ratio. In this analysis the assumption of logistic 
regression, such as test of independence and multicollinearity was tested. However, in our study, 
the dependent variable food security status and the remaining independent and confounding 
variables were categorical; assumptions such as linearity and homoscedasticity were omitted. For 
all statistical analyses, a p-value less than 0.05 will be considered statistically significant. SPSS v 
26 was used for all analyses. In particular, the PROCESS macro was used for performing the 






Table 1. Variable of Interest in the Study 
 
 Type Variable Name 
Type of 
Variable 
Number of categories 
Reference 
Category 
1 Dependent Variable Food security (Y) Ordinal 
Two 




2 Independent variable Annual Income (X) Ordinal 
Three 








(content with friendship & not 
content with friendships) 
Content with 
friendship 
4 Moderator Ask for help, W2 Ordinal 
Two 
(enough ppl to ask for help & 
not enough ppl to ask for help  
Enough ppl 
to ask for 
help 
5 Moderator 




(Satisfied with my 
relationships & not satisfied 




6 Covariate Gender Nominal 
Two 
(Male & Female) 
"Male"  
7 Covariate Age group Ordinal 
Three 
(60-64, 65-79, & above 80) 
"80+"  
8 Covariate Race/ethnicity Nominal 
Five 




9 Covariate Education Ordinal 
Four 
(High school graduate or 
below, Some college, College 





10 Covariate General Health Ordinal 
Two 
Good and Fair/Poor 
"Good"  
11 Covariate Disability Ordinal 
Two 
(Disabled and Not disabled) 
"No 
disability."  
12 Covariate Living Situation Nominal 
Two 




13 Covariate Grandchildren Nominal 
Two 
(Grandchildren living at home 








Chapter 6: Results 
Descriptive analysis results 
In this study, a total of 1002 individuals participated. The majority of the respondents were 
female (58.28%), and the participants' mean age was 73.7 years (±7.5). Most of the participants 
were White (77.7%), followed by Black (11%) and "other" or multiple races (5.6%). About 47% 
of the participants reported a household income above $35,000. Close to 75% of the participants 
reported having some college education or higher. More than half of the participants reported 
having a disability (53.5%), and 67.3 % reported their general health as excellent/very good/good. 
Only 7.1% of the participants said that they had grandchildren living in the household. About 29% 
of the participants reported experiencing food insecurity at some point during the 12 months prior 
to taking the survey. Descriptive statistics of sociodemographic characteristics and food insecurity 
status are shown in Table 2.  
Most of the sociodemographic characteristics are significantly associated with food 
insecurity. Among these factors, age (p-value = 0.01), gender, race/ethnicity, educational 
attainment, household income, general health, disability, and households with grandchildren (p-
values < 0.001) are associated with food security status. The largest proportions of participants 
who reported food insecurity were in the youngest of the studied age groups, those 60-64 years old 
(38.9%), female (33.4%), Black (48.2%), Asian (53.8%), and those with a high school diploma or 
below (42.2%). Seniors whose income was at or below $20,000 had a high proportion (61.6%) of 
food insecurity. Seniors who rated their health as poor/fair and those who had a disability also had 
high rates of food insecurity.  
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Table 2. Sociodemographic Characteristics and Food Insecurity Status 









value # % # % 
Age 
(Missing 
= 35)               0.01 
  60-64 108 10.78 66 61.10 42 38.90   
  65-79 634 63.27 442 69.70 192 30.30   
  80+ 225 22.46 173 76.90 52 23.10   
Gender               < 0.01 
  Female 584 58.28 389 66.60 195 33.40   
  Male 418 41.72 323 77.30 95 22.70   
Race 
(Missing 
= 12)               < 0.01 
  White 779 77.74 584 75.00 195 25.00   
  Black 110 10.98 57 51.80 53 48.20   
  Asian 13 1.30 6 46.20 7 53.80   
  Hispanic 32 3.19 21 65.60 11 34.40   
  Others 56 5.59 33 58.90 23 41.10   
Educatio
n status               < 0.01 
  
College graduate or 
professional degree 384 38.32 315 82.00 69 18.00   
  Some College  356 35.53 246 69.10 110 30.90   
  
High School or 
Below 262 26.15 151 57.60 111 42.40   
Income 
(Missing 
= 79)               < 0.01 
  > $35,000 470 46.91 408 86.80 62 13.20   
  $20,001 - $35,000 208 20.76 137 65.90 71 34.10   




= 2)               < 0.01 
  Good 674 67.27 542 80.40 132 19.60   




condition               < 0.01 
  Has a disability 536 53.49 304 56.70 232 43.30   
  Has No disability 466 46.51 408 87.60 58 12.40   
Grandchi
ldren               < 0.01 
  
Grandchildren living 
at home 71 7.09 37 52.10 34 47.90   
  
No grandchildren 
living at home 931 92.91 675 72.50 256 27.50   
Living 
situation               0.09 
  Living alone 415 41.42 283 68.20 132 31.80   




p               < 0.01 
  
Content with my 
friendships 857 85.53 639 74.60 218 25.40   
  
Not content with my 
friendships 145 14.47 73 50.30 72 49.70   
Ask for 
help               < 0.01 
  
Enough people 
comfortable to ask 
for help 758 75.65 595 78.50 163 21.50   
  
Not enough people 
comfortable to ask 




ips               < 0.01 
  
Satisfied with my 
relationships 818 81.64 622 76.00 196 24.00   
  
Not satisfied with my 
relationships 184 18.36 90 48.90 94 51.10   





A larger proportion of food insecure (47.9%) was senior households with grandchildren 
than those without grandchildren. In addition, a larger proportion of seniors living alone reported 
food insecurity (31.8%). A larger proportion of seniors who were content with their relationships 
had enough people they felt comfortable asking for help or were satisfied with their relationships 
were food secure.   
Univariate and Multivariate Logistic Regression Analysis Results 
The univariate logistic regression was performed for each variable of interest to assess the 
participant's likelihood of being food insecure. All the variables were found to be statistically 
significant except for one variable of interest, which was the living situation The three social 
support variables, being content with friendships, having enough people to ask for help, and having 
satisfying relationships, were also statistically significant. (See Appendix E for all the regression 
models).  
Based on the univariate analyses, females were 1.16 times (RR =1.16, 95% CI: 1.07 - 1.25) 
more likely to report food insecurity than males.  Asians were 3.49 times (OR = 3.49, 95% CI: 
1.16 - 10.52, p-value = 0.03) and Blacks were 2.79 times (OR =2.79, 95% CI: 1.85 - 4.17, p-value 
< 0.01) more likely to report experiencing food insecurity than whites. Seniors with a high school 
level education or less were 3.35 times more likely to report being food-insecure than college 
graduates (OR = 3.35, 95% CI: 2.35 - 4.80, p-value < 0.001). Seniors who chose strongly 
disagree/disagree/neutral for the statement "I have enough people I feel comfortable asking for 
help at any time" were 1.64 times (RR =1.64, 95% CI: 1.45 – 1.86, p-value <0.001)  more likely 
to report being food insecure than those who chose strongly agree/agree for the statement.  
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Three different multivariate logistic regression analyses were performed to assess the 
relationship between all the variables of interest that were significant in the univariate analysis and 
food insecurity status; each of the three social support questions served as independent variables.   
Model 1 (see Appendix F Table 9) examines responses to the statement "I am content with my 
friendships and relationships," Response variables were dichotomized into 'strongly 
disagree/disagree/neutral' and 'agree/strongly agree.'  This model was statistically significant 
(χ2 = 309.56, df = 15, n=884, p-value <0.001), meaning the model distinguished between food 
secure and food insecure respondents. Based on the ROC (Receiver Operating Characteristic) 
curve, this model also correctly predicted 84.5% of cases.   
 Model 2 (see Appendix F Table 10) examines responses to the statement, "I have enough 
people I feel comfortable asking for help at any time."  Response variables were dichotomized 
into 'strongly disagree/disagree/neutral' and 'agree/strongly agree'  This model was statistically 
significant (χ2 = 326.31, df = 15, n=884, p-value <0.001), meaning the model distinguished 
between food secure and food insecure respondents. Based on the ROC (Receiver Operating 
Characteristic) curve, this model predicted 85.0% of cases.  
Model 3 (see Appendix F Table 11) examines responses to the statement, "My 
relationships are as satisfying as I would want them to be." Response variables were 
dichotomized into ' strongly disagree/disagree/neutral' and 'agree/strongly agree'. This model 
was statistically significant (χ2 = 317.02, df = 15, n=884, p-value <0.001), meaning the model 
distinguished between food secure and insecure respondents. According to the ROC (Receiver 
Operating Characteristic) curve, this model predicted 84.7% of cases.  
A household income less than or equal to $20,000 was the strongest predictor of food 
insecurity in all three multivariate logistic regression models ( Model 1, OR = 7.67, 95% CI: 4.99 
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– 11.77, p-value < 0.01; Model 2, OR = 7.12, 95% CI: 4.6 – 10.98, p-value < 0.01; Model 3, OR 
= 7.31, 95% CI: 4.75 – 11.24, p-value < 0.01).  Social support variables were also strong predictors 
for food insecurity (Model 1, not content with friendships, OR = 2.27, 95% CI: 1.43 – 3.60,  p-
value = 0.01; Model 2, not having enough people to ask for help,  OR = 2.89, 95% CI: 1.96 - 4.26,  
p-value < 0.01; Model 3, not satisfied with my relationships, OR = 2.65, 95% CI: 1.72 – 4.07,  p-
value < 0.01). All the models were adjusted for covariates that were significant in univariate 
analyses.    
Moderation Analysis Results 
Content with friendships and relationships 
The moderation analyses were performed using the predictor variables income and social 
support and the outcome variable food insecurity. In the first moderation analysis, Model 4 (Table 
3), income was used as a predictor variable, whereas "content with friendships and relationships" 
was used to assess its moderator effect in the association between income and food insecurity. 
Gender, age, education, general health, disability, and grandchildren in the household were 
included as covariates. The overall model was statistically significant (p-value < 0.01). However, 
the interaction between income and social support was not significant (p-value = 0.73), showing 






Table 3. Logistic Regression Model 4: Moderation Analysis of "Content with Friendship" in the 




Enough people comfortable to ask for help 
The second moderation analysis was performed using "enough people comfortable to ask 
for help" to assess whether it was as a moderator of the relationship between income and food 
insecurity. All the predictors and covariates were the same as in the first analysis. In this 
moderation analysis, Model 5 (Table 4), the overall model was statistically significant (p-value < 
0.01). Similarly, the interaction between income and the social support variable, having enough 
people comfortable to ask for help, was not statistically significant (p-value = 0.40), showing no 




Odds ratio 95% confidence 
interval (L, U) P-value 
$20,001 to $35,000 2.87 (1.76, 4.68) < 0.01 
Less than $20,000 8.00 (3.20, 12.75) < 0.01 
Content with friendship 2.15 (1.03, 4.48) 0.04 
Moderation:    





(0.43, 4.08) 0.62 




(0.28, 2.46) 0.74 
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Table 4. Logistic Regression Model 5: Moderation Analysis of "Enough People Comfortable to 
Ask for Help" in the Relationship between Income and Food Insecurity 
 
 
Satisfied with my relationships 
The third moderation analysis was executed using the social support variable "satisfied 
with my relationships" to assess if it acted as a moderator of the relationship between income and 
food insecurity. In Model 6 (Table 5), the predictor and covariates remained the same. As with the 
first two variables of social support, the overall model was statistically significant (p-value < 0.01). 
The predictor variables and the social support variable were statistically significant; however, the 
interaction term between income and this variable, satisfied with my relationships, was not 
statistically significant (p-value = 0.58).  
Moderation analysis for sub-populations 
Numerous moderation analyses were conducted to examine the role of social support, using 
each of the three social support variables, as a moderator between income and food insecurity in 





interval (L, U) P-value 
$20,001 to $35,000 2.61 (1.53, 4.44) <0.01 
Less than $20,000 6.03 (3.65, 9.99) <0.01 




(1.09, 4.10) 0.03 
Moderation:    
$20,001 to $35,000 × not enough people 




(0.50, 3.37) 0.59 
Less than $20,000 × not enough people 




(0.74, 4.98) 0.18 
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race/ethnicity (White, Black), general health status (excellent/very good/good and poor/fair), 
disability status, and having grandchildren in the home. 
 
 
Table 5. Logistic Regression Model 6: Moderation Analysis of "Satisfied with My 
Relationships" in the Relationship between Income and Food Insecurity 
 
 
The sub-population analyses yielded a significant interaction between income and the 
social support variable for only two populations, showing a moderation effect on the relationship 
between income and food insecurity. The first significant interaction was observed when the 
analysis was conducted with the age group 65-79 years old (Table 6). The social support variable 
that yielded the significant interaction was being satisfied with relationships, and it was a 
significant moderator for the relationship between household income less than $20,000 and food 
insecurity (p-value < 0.001). However, the social support variable, being satisfied with 
relationships, was insignificant by itself as a predictor of food insecurity in this model, and  the 





interval (L, U) P-value 
$20,001 to $35,000 2.93 (1.77, 4.86) <0.01 
Less than $20,000 6.84 (4.25, 11.00) <0.01 
Not satisfied with my relationships 2.26 (1.11, 4.61) 0.02 
Moderation:    





(0.34, 2.66) 0.93 





(0.53, 4.51) 0.39 
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not significant (p-value = 0.58). Further, when the model was adjusted for covariates, the observed 
moderation effect became insignificant. See Table 6 for the full model results. 
 
Table 6. Logistic Regression Model 7: Moderation analysis of "Satisfied with My Relationships" 







The second sub-population with significant findings was seniors with a disability. While 
the social support variable, content with friendships, did not show significant moderation effects 
on the relationship between income and food insecurity among disabled seniors independently 
(Table 7), there was a significant conditional effect on the relationship depending upon the value 
of the moderator. The value of "content with friendships" leads to variation in the relationship 





interval (L, U) P-value 
$20,001 to $35,000 2.93 (1.70, 5.03) 0.01 
Less than $20,000 8.59 (2.11, 14.44) <0.00 
Not satisfied with my relationships 1.28 (0.50, 3.30) 0.61 
Moderation:    





(0.51, 6.10) 0.36 









Table 7. Logistic Regression Model 8: Moderation Analysis of "Content with Friendship" in the 





interval (L, U) P-value 
$20,001 to $35,000 2.64 (1.51, 4.63) <0.01 
Less than $20,000 11.93 (7.00, 20.01) <0.01 
Not content with friendship 3.41 (1.54,7.52) <0.01 
Moderation    
$20,001 to $35,000 × content with friendship 1.38 (0.38, 5.01) 0.63 










interval (L, U) 
P-value 
Not content with friendships    
$20,001 to $35,000 2.64 (1.51, 4.63) <0.01 
Less than $20,000 11.93 (7.00, 20.01) <0.01 
Content with friendships    
$20,001 to $35,000 3.64 (1.14, 11.63) 0.03 
Less than $20,000 4.14 (1.49, 11.53) <0.01 
 
 
 Research Hypotheses Results 
To answer the research question of this study which was "Does social support moderate 
the association between income and food security status among seniors in Southern Nevada?", two 
hypotheses were tested. Based on the moderation analysis, 'social support does not moderate the 
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association between income and food security status.' Hence, for hypothesis 1, the alternate 
hypothesis (Ha) is rejected, and the null hypothesis (H0) holds. For hypothesis 2, since there were 
moderation effects among some sub-populations, the alternate hypothesis (Ha)  was accepted, and 
the null hypothesis (H0) 'social support does not moderate the relationship between income and 




Chapter 7: Discussion 
This study sheds light, for the first time, to our knowledge, on the food insecurity status by 
important demographic characteristics among seniors in Southern Nevada. The troubling 
proportion of food insecurity in Southern Nevada among seniors mirrors some past studies across 
the United States. Overall, we found that the food insecurity prevalence rate among senior 
participants in Southern Nevada to be close to 29 percent. This is significantly higher than rates 
found in previous studies. A study by Jackson et al. (2019), using data from the National Health 
and Nutrition Examination Survey (NHANES), estimated about 12% of seniors reported as food 
insecure (Jackson et al., 2019).  Feeding America, the largest domestic hunger relief organization 
in the United States, estimates the senior food insecurity rate to be only 7.3% (Ziliak & Gunderson, 
2019). Moreover, using the same methodology of extrapolating data from the Census Bureau's 
Current Population Survey, it is estimated that the senior food insecurity rate among Nevada 
seniors was only 10.7% in 2018 (Ziliak & Gunderson, 2019). We believe those studies are 
underestimating the burden of food insecurity in the state.  The data used in the Ziliak & Gunderson 
(2019) study collected from the household where the senior lives but not necessarily talking to 
them during the survey. For example, if the respondent answers that a senior resides in the home, 
those survey responses are automatically applied to that “senior.” However, in our study, the data 
was collected by directly speaking to the seniors. About a quarter of seniors whose income was 
below $35,000 (200% FPL) experienced food insecurity in our study. This finding, to some extent, 
corroborated with the study by Jih et al. They found out about 28% of seniors with income below 
300% of the Federal Poverty Line reported experiencing food insecurity (Jih et al., 2018).  
 Previous studies have demonstrated the significance of some of the sociodemographic 
characteristics such as gender, race, and education in the status of food security. Although, from a 
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nationally representative sample of low-income older adults, Jih et al. (2018) found no significant 
difference in gender in the association of food insecurity among seniors (Jih et al., 2018). Our 
study findings related to gender disparities were similar to Ziliak and Gunderson's findings. They 
found 8.1% of females and 6.4% of males to be food insecure (Ziliak & Gunderson, 2019). We 
found food insecurity to be about 1.16 times higher among females than males. Our study also 
supports previous findings by Ziliak and Gunderson (2019), which found rates among Blacks or 
African Americans to be almost three times (18.7%) as high as Whites (6.3%) (Ziliak and 
Gunderson, 2019). Similarly, Coleman-Jensen et al. (2020) found 23% non-Hispanic Blacks and 
10.7% of Whites were food insecure (Coleman-Jensen et al., 2020). Our study indicated that 
Blacks were 2.8 times more likely to report food insecurity than Whites. Previous studies have 
found education level to be a determinant of food insecurity. Goldberg & Mawn (2015) found that 
seniors with education levels of 9-11th grade were 3.16 times more likely to report food insecurity 
than some college or more educational attainment. (Goldberg & Mawn, 2015). While the 
univariate analysis in our study indicated that seniors with high school or lower levels of education 
were 3.36 times more likely to be food insecure than college or professional degree graduates, 
educational attainment did not remain significant in the multivariate analysis.  
Our finding that income was one of the strongest predictors of food insecurity, even after 
adjustment for other predicting variables, was not surprising as this is consistent with previous 
studies. A 2015 study of older adults indicated a positive correlation between food insecurity and 
income (Goldberg & Mawn, 2015). Additionally, Dean et al. (2011) found that seniors with a 
poverty-level income (100%FPL) were almost ten times more likely to report food insecurity than 
their higher-income counterparts (200% or more FPL) (Dean et al., 2011). Likewise, Ziliak & 
Gunderson estimated rates from the Current Population Survey and found a higher prevalence rates 
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of food insecurity among seniors with lower income levels (Ziliak & Gunderson, 2019). 
Households with limited income face challenges to attaining affordable and nutritious food and 
are often forced to make spending tradeoffs for other priorities such as medical expenses, paying 
for rent, and other expenses, exposing seniors to food insecurity (Ziliak & Gunderson, 2019; 
Leroux et al., 2018). Ziliak and Gunderson (2018) reported that a small proportion of seniors (13%) 
who experienced food insecurity identified their general health as excellent or very good (Ziliak 
& Gunderson, 2018). Similarly, in our study, only about 20% of seniors who experienced food 
insecurity said their general health as excellent or very good. Additionally, seniors are more 
vulnerable to chronic disease, so their food security status significantly impacts health outcomes.   
Social support was also demonstrated as a predictor of food insecurity among seniors in 
this study. Seniors who were not content with their friendships, didn't have enough people they 
felt comfortable asking for assistance, and who were not satisfied with their relationships were 
more likely to report food insecurity than their counterparts who indicated social support. Very 
few studies have examined the relationship between social support and food insecurity among 
seniors. One study from 2009 in Oregon assessed but did not find an association between social 
support and food insecurity in adults aged 18 - 64 (De Marco and Thorburn, 2009). However, in a 
2011 study conducted in rural Texas, collective social functioning was shown to protect seniors 
from food insecurity (Dean et al., 2011), and a study among seniors in Florida indicated that the 
odds of food insecurity decreased as social support scores increased (Burris et al., 2019). Social 
support may serve as a buffer to mitigating resource constraints, including food. This is an issue 
of particular importance for seniors, as social connectedness declines with age (United Health 
Foundation, 2020). Thus, it may become more difficult to access and utilize resources that would 
serve as a buffer and coping mechanism during challenging times.  
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 Given that income is a known predictor of food insecurity, and social support also exhibits 
predictive characteristics for food insecurity, we hypothesized that social support might modify 
the association between income and food insecurity. Our findings did not support this hypothesis 
for the entire survey population, similar to a previous study conducted on adults aged 18+ (De 
Marco and Thorburn, 2009). However, given the importance of social support in alleviating food 
insecurity constraints, how the social support variables might be affecting food insecurity needs 
further investigation in future studies.  
We found a few intriguing results with the moderation effect of social support on income 
and food insecurity when examining specific sub-populations. To our knowledge, no previous 
study has examined the moderating role of social support among sub-populations. Consistent with 
other studies, we found that age is a predictor of food insecurity among seniors, and the risk of 
food insecurity decreases as age increases (Ziliak & Gunderson, 2019). For seniors in the age 
group 65-79, the social support variable "satisfied with relationships" moderated the relationship 
between income and food insecurity; those in this age group with a household income less than or 
equal to $20,000 may see a change in food security status if they have satisfying relationships. It 
is tough to pinpoint why social support moderated the relationship between income and food 
insecurity in this age group. Most seniors start retirement around the age of 65 and become eligible 
for Medicare. Retirement may enable more social networking opportunities than before, and 
Medicare may free up monetary resources that can be used for food. However, some studies 
suggest seniors exhibit a higher proportion of close relationships with relatives and close friends 
than younger adults. Most older adults prefer to selectively keep the most rewarding relationships 
more so than young adults (Loung et al., 2011). Hence, having satisfying relationships could be a 
moderator in the association between income and food insecurity in these age groups compared to 
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younger age groups. However, we did not see a similar effect on the age group 80 and above. It is 
possible that as age increases beyond 79, social networking decreases and leads to challenges in 
maintaining good relationships. For example, mobility and driving limitations increase with age, 
which may become a barrier to social life for older age groups. This finding suggests a need for 
further investigation into the relationships between social support, income, and food insecurity by 
different age groups.  
Seniors with a disability were another sub-population in which a social support variable, 
'content with friendships and relationships', may moderate the relationship between income and 
food insecurity. Having a disability was shown to be a strong predictor of food insecurity in 
univariate and multivariate regression analysis in this study, consistent with previous studies 
(Heflin et al., 2019; Ziliak & Gunderson, 2019; Goldberg & Mawn, 2015). Moreover, having 
multiple chronic diseases and functional limitations linked with a disability have also been found 
to be associated with food insecurity (Jackson et al., 2019; Jih et al., 2018). Seniors who experience 
functional limitations are more likely to have food access issues, particularly without a 
companions' assistance (Burris et al., 2019). A literature review conducted by Schwartz et al. 
(2019) indicated that people with disabilities benefited from social support obtained from friends 
and neighbors, particularly through help with accessing grocery stores, shopping healthier and 
acquiring more inexpensive food items from faraway places, and preparing meals (Schwartz et 
al.,2019). This type of assistance and social support from friendships and relationships may play a 
role in moderating the relationships between income and food insecurity among seniors with 
disabilities. Our findings suggest an opportunity for future studies to assess the mechanism of this 




Chapter 8: Strength and limitations 
To our understanding, no previous study has examined the role of social support as a 
moderator in the association between income and food insecurity among seniors. Overall, this 
study had a large sample size of seniors residing in Southern Nevada, where the senior population 
is more diverse and represents a more significant proportion of the states' total population, making 
this study different and novel. However, every study has limitations. This study used a loneliness 
scale to measure social support, and previous studies have used various measurement tools to 
capture social support. Future studies would benefit from using consistent social support measures 
so comparison across results are possible. Further, we dichotomized responses instead of using a 
continuous variable, which made this different from other studies that examined the association of 
social support on food insecurity. As with most cross-sectional studies, we cannot ascertain the 
temporal relationship between our main predictor variables and food security status. Data were 
collected through surveys, and some biases may be present. Selection bias might occur because 
participants needed to have an active phone line to participate in the survey; this study might 
exclude residents without a phone who may be more likely to be low-income and food insecure. 
A recall and response bias could exist when responding to survey questions related to food security 
and social support if participants either did not recall correctly or were intentionally untruthful due 
to shame or other reasons. The survey was only available in English, which may have excluded 
non-English speaking seniors. In addition, as our sample was selected only from Southern Nevada, 






Chapter 9: Conclusions 
The relationship between food security status, income, and social support has been quite 
understudied and no study to date has examined this question among seniors in Southern Nevada. 
There is still a need to better understand the moderation effect of social support on the previously 
documented strong relationship between income and food insecurity, as effective public health 
interventions for food insecurity among seniors requires a multifaceted approach. While we did 
not find social support as a moderator overall, we did find that it was a predictor of food security 
status, along with other important determinants including income, race, health status, and disability 
status. Groups at higher risk of food insecurity that require targeted interventions and outreach in 
Southern Nevada are those with lower-income, black Southern Nevadans, those self-reporting poor 
or fair health, people living with a disability, and those reporting low social support. Moreover, 
we document a large prevalence of food insecurity, with over a quarter of seniors in this study 
reporting food insecurity in the past 12 months. Food insecurity among seniors in Southern Nevada 
is a critical public health issue that warrants immediate attention. This study adds valuable new 
insights to the pool of food insecurity studies among seniors. Future research should attempt to 
utilize consistent tools to measure social support while continuing to better understand its role in 
the relationship between income and food insecurity, with the ultimate goal of finding ways to 






















































































Appendix B: Relevant Tables 
Table 1. Variable of Interest in the Study 
 
 Type Variable Name 
Type of 
Variable 
Number of categories 
Reference 
Category 
1 Dependent Variable Food security (Y) Ordinal 
Two 




2 Independent variable Annual Income (X) Ordinal 
Three 








(content with friendship & not 
content with friendships) 
Content with 
friendship 
4 Moderator Ask for help, W2 Ordinal 
Two 
(enough ppl to ask for help & 
not enough ppl to ask for help  
Enough ppl 
to ask for 
help 
5 Moderator 




(Satisfied with my 
relationships & not satisfied 




6 Covariate Gender Nominal 
Two 
(Male & Female) 
"Male"  
7 Covariate Age group Ordinal 
Three 
(60-64, 65-79, & above 80) 
"80+"  
8 Covariate Race/ethnicity Nominal 
Five 




9 Covariate Education Ordinal 
Four 
(High school graduate or 
below, Some college, College 





10 Covariate General Health Ordinal 
Two 
Good and Fair/Poor 
"Good"  
11 Covariate Disability Ordinal 
Two 
(Disabled and Not disabled) 
"No 
disability."  
12 Covariate Living Situation Nominal 
Two 




13 Covariate Grandchildren Nominal 
Two 
(Grandchildren living at home 








Table 2. Sociodemographic Characteristics and Food Insecurity Status 








value # % # % 
Age (Missing 
= 35)               0.01 
  60-64 108 10.78 66 61.10 42 38.90   
  65-79 634 63.27 442 69.70 192 30.30   
  80+ 225 22.46 173 76.90 52 23.10   
Gender               < 0.01 
  Female 584 58.28 389 66.60 195 33.40   
  Male 418 41.72 323 77.30 95 22.70   
Race (Missing 
= 12)               < 0.01 
  White 779 77.74 584 75.00 195 25.00   
  Black 110 10.98 57 51.80 53 48.20   
  Asian 13 1.30 6 46.20 7 53.80   
  Hispanic 32 3.19 21 65.60 11 34.40   
  Others 56 5.59 33 58.90 23 41.10   
Education 
status               < 0.01 
  
College graduate or 
professional degree 384 38.32 315 82.00 69 18.00   
  Some College  356 35.53 246 69.10 110 30.90   
  High School or Below 262 26.15 151 57.60 111 42.40   
Income 
(Missing = 79)               < 0.01 
  > $35,000 470 46.91 408 86.80 62 13.20   
  $20,001 - $35,000 208 20.76 137 65.90 71 34.10   
  ≤ $20,000 245 24.45 94 38.40 151 61.60   
General 
Health 
(Missing = 2)               < 0.01 
  Good 674 67.27 542 80.40 132 19.60   
  Poor/fair 326 32.53 169 51.80 157 48.20   
Disability 
condition               < 0.01 
  Has a disability 536 53.49 304 56.70 232 43.30   
  Has No disability 466 46.51 408 87.60 58 12.40   
Grandchildre
n               < 0.01 
  
Grandchildren living at 
home 71 7.09 37 52.10 34 47.90   
  
No grandchildren living 
at home 931 92.91 675 72.50 256 27.50   
Living 
situation               0.09 
  Living alone 415 41.42 283 68.20 132 31.80   




friendship               < 0.01 
  
Content with my 
friendships 857 85.53 639 74.60 218 25.40   
  
Not content with my 
friendships 145 14.47 73 50.30 72 49.70   
Ask for help               < 0.01 
  
Enough people 
comfortable to ask for 
help 758 75.65 595 78.50 163 21.50   
  
Not enough people 
comfortable to ask for 
help 244 24.35 117 48.00 127 52.00   
Satisfied with 
my 
relationships               < 0.01 
  
Satisfied with my 
relationships 818 81.64 622 76.00 196 24.00   
  
Not satisfied with my 
relationships 184 18.36 90 48.90 94 51.10   



















Table 3. Logistic Regression Model 4: Moderation analysis of "content with friendships" in the 
relationship between income and food insecurity 




Table 4. Logistic Regression Model 5: Moderation analysis of "enough people comfortable to 
ask for help" in the relationship between income and food insecurity 
 
Adjusted for gender, age, race/ethnicity, education, general health, disability, and grandchildren 
at home. 
 





Constant -2.36 0.48 -4.86 <0.00 0.09 0.04 0.25 
$20,000 - $35,000 1.05 0.25 4.21 <0.01 2.87 1.76 4.68 
≤ $20,000 2.08 0.24 8.84 <0.01 8.00 3.20 12.75 
Not content with 
friendships 
0.76 0.36 2.03 0.04 2.15 1.03 4.48 
($20,000 - $35,000) * 
















(Less than $20,000) * 





















Constant -2.33 0.49 -4.78 <0.01 0.10 0.04 0.25 
$20,001 - $35,000 0.96 0.27 3.53 <0.01 2.61 1.53 4.44 
≤ $20,000 1.80 0.26 7.00 <0.01 6.03 3.65 9.99 
Not enough people 
comfortable to ask for 
help 
0.75 0.34 2.22 0.03 2.11 1.09 4.10 
($20,001 - $35,000) * 
(not enough people to 






















(Less than $20,000) * 
(not enough people to 
























Table 5 Logistic Regression Model 6: Moderation analysis of "satisfied with my relationships" in 
the relationship between income and food insecurity 
 




Table 6 Logistic Regression Model 7: Moderation analysis of "satisfied with my relationships" in 
the association between income and food insecurity among seniors age 65-79 
 B S.E. Z P-value Odd 
ratio 
95%LCI 95%UCI 
Constant -1.89 0.19 -
10.11 
0.00 0.15 0.11 0.22 
$20,001 - $35,000 1.07 0.28 3.89 <0.01 2.93 1.70 5.03 
≤ $20,000 2.15 0.27 8.11 0.00 8.59 2.11 14.44 
Not satisfied with my 
relationships 
0.25 0.48 0.51 0.61 1.28 0.50 3.30 
($20,000 - $35,000) * 










1.77 0.51 6.10 
(Less than $20,000) * 










4.09 1.03 16.33 
Not adjusted for covariates 
 





Constant -2.48 0.49 -5.02 0.00 0.08 0.03 0.22 
$20,001 - $35,000 1.06 0.26 4.18 0.00 2.93 1.77 4.86 
≤ $20,000 1.92 0.24 7.92 0.00 6.84 4.25 11.00 
Not satisfied with my 
relationships 
0.82 0.36 2.25 0.02 2.26 1.11 4.61 
($20,000 - $35,000) * 
















(Less than $20,000) * 



















Table 7. Logistic Regression Model 8: Moderation analysis of "content with friendship" in the 
relationship between income and food insecurity among seniors with disabilities 
 B S.E. Z P-value Odds 
ratio 
95% LCI 95%UCI 
Constant -1.48 0.19 -7.77 <0.00 0.23 0.16 0.33 
$20,000 - $35,000 0.97 0.27 3.39 <0.01 2.64 1.51 4.63 
≤ $20,000 2.48 0.27 9.11 <0.00 11.93 7.00 20.01 
















($20,000 - $35,000) * 























Int_2 = (Less than 
$20,000) * (not 






























Not adjusted for covariates 
 
 
Table 8: Conditional effect of predictor value of a moderator. 
Conditional effect B S.E. Z P-value Odds 
ratio 
95% LCI 95%UCI 
Not content with 
friendships 
       
$20,000 - $35,000 0.97 0.27 3.40 <0.01 2.64 1.51 4.63 
≤ $20,000 2.48 0.27 9.11 0.00 11.93 7.00 20.01 
Content with 
friendships 
       
$20,000 - $35,000 1.29 0.59 2.18 0.03 3.64 1.14 11.63 









Table 9.  Logistic Regression Model Age Group Predicting Likelihood of Reporting Food 
Insecurity.  





Age 80+ (Ref)   9.042 0.01    
Age 60 - 64 0.750 0.25 8.794 <0.01 2.12 1.29 3.48 
Age 65 - 79 0.368 0.18 4.175 0.04 1.45 1.02 2.06 





Table10. Logistic Regression Model Gender Predicting Likelihood of Reporting Food Insecurity 





Female 0.533 0.146 13.334 1 0.00 1.70 1.28 2.27 




Table 11. Logistic Regression Model Race/Ethnicity Predicting Likelihood of Reporting Food 
Insecurity 







  32.241 4 0.00    
Black 1.024 0.208 24.250 1 0.00 2.79 1.85 4.19 
Asian 1.251 0.562 4.947 1 0.03 3.49 1.16 10.52 
Hispanic 0.450 0.381 1.395 1 0.24 1.57 0.74 3.31 
Others 0.736 0.284 6.717 1 0.01 2.09 1.20 3.64 





Table 12. Logistic Regression Model Income Predicting Likelihood of Reporting Food Insecurity 







  155.151 2 0.00    
$20,001 - 
$35,000 
1.227 0.200 37.662 1 0.00 3.41 2.31 5.05 
≤ $20,000 2.358 0.189 155.150 1 0.00 10.57 7.29 15.32 
Constant -
1.884 




Table 13. Logistic Regression Model Highest Educational Level Attained Predicting Likelihood 
of Reporting Food Insecurity 










  44.257 2 0.00    
Some College 0.714 0.176 16.521 1 0.00 2.04 1.45 2.88 
High School or Less 1.211 0.182 44.021 1 0.00 3.36 2.35 4.80 
Constant -
1.518 




Table 14. Logistic Regression Model General Health Predicting Likelihood of Reporting Food 
Insecurity 







1.339 0.147 82.572 1 0.00 3.82 2.86 5.09 
Constant -
1.412 




Table 15. Logistic Regression Model Disability Predicting Likelihood of Reporting Food 
Insecurity 







1.681 0.165 103.48 1 0.00 5.37 3.88 7.42 
Constant -
1.951 




Table 16. Logistic Regression Model Grandchildren Living at Home Predicting Likelihood of 
Reporting Food Insecurity 







0.885 0.249 12.667 1 0.00 2.42 1.49 3.94 
Constant -
0.970 

















Living alone 0.236 0.141 2.822 1 0.09 1.27 0.93 1.67 
Constant -0.999 0.093 115.209 0 0.00 0.368   
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Table 18. Logistic Regression Model Not Content with Friendships Predicting Likelihood of 
Reporting Food Insecurity 








1.062 0.184 33.404 1 0.00 2.89 2.02 4.14 
Constant -
1.075 





Table 19. Logistic Regression Model Not Enough People to Ask for Help Predicting Likelihood 
of Reporting Food Insecurity 






people to ask 
for help 
1.377 0.156 78.214 1 0.00 3.96 2.92 5.38 
Constant -
1.295 




Table 20. Logistic Regression Model Not Satisfied with Relationships Predicting Likelihood of 
Reporting Food Insecurity 








1.198 0.169 50.456 1 0.00 3.32 2.38 4.61 
Constant -
1.155 





Table 21. Logistic Regression Model 1. Variables Predicting Likelihood of Reporting Food 

















  86.907 2 0.00    
$20,000 - $35,000 1.089 0.228 22.895 1 0.00 2.97 1.90 4.64 
≤ $20,000 2.037 0.219 86.901 1 0.00 7.67 5.00 11.77 
Age 80+ (ref)   8.810 2 0.01    
Age 60-64 0.915 0.323 8.050 1 <0.01 2.50 1.33 4.70 
Age 65 -79 0.513 0.227 5.132 1 0.02 1.67 1.07 2.60 
Female 0.298 0.186 2.577 1 0.11 1.35 0.94 1.94 
White (ref)   14.695 4 0.01    
Black 0.818 0.268 9.315 1 <0.01 2.27 1.34 3.83 
Asian 0.911 0.724 1.581 1 0.21 2.49 0.60 10.29 
Hispanic 0.402 0.479 0.704 1 0.40 1.50 0.58 3.83 




















Some college 0.215 0.220 0.957 1 0.33 1.24 0.81 1.91 
High School or 
below 
0.413 0.236 3.065 1 0.08 1.51 0.95 2.40 
Poor/fair general H 0.490 0.190 6.64 1 0.01 1.63 1.13 2.37 
Has a disability 1.351 0.204 43.836 1 0.00 3.86 2.59 5.76 
Grandchildren at 
home 
0.407 0.317 1.642 1 0.20 1.50 0.81 2.80 
Not content with 
friendships 
0.820 0.236 12.103 1 <0.01 
 
2.27 1.43 3.60 
Constant -3.669 0.320 131.644 1 0.00 0.026   
65 
 
Table 22. Logistic Regression Model 2: Variables Predicting Likelihood of Reporting Food 

























   
$20,000 - $35,000 1.011 0.230 19.287 1 0.00 2.75 1.75 4.32 
≤ $20,000 1.962 0.221 78.545 1 0.00 7.12 4.61 10.98 
Age 80+ (ref)   10.100 2 <0.01    
Age 60-64 0.968 0.327 8.752 1 <0.01 2.63 1.39 5.00 
Age 65 -79 0.587 0.229 6.557 1 0.01 1.80 1.15 2.82 
Female 0.365 0.189 3.714 1 0.05 1.44 0.99 2.09 
White (ref)   14.063 4 <0.01    
Black 0.786 0.269 8.538 1 <0.01 2.20 1.30 3.72 
Asian 0.741 0.732 1.027 1 0.31 2.10 0.50 8.80 
Hispanic 0.384 0.495 .603 1 0.44 1.47 0.56 3.88 














   
Some college 0.231 0.223 1.072 1 0.30 1.26 0.81 1.95 


















Poor/fair general H 0.481 0.192 6.272 1 0.01 1.62 1.11 2.36 
Has a disability 1.294 0.206 39.357 1 0.00 3.65 2.43 5.46 
Grandchildren at 
home 
0.470 0.317 2.192 1 0.14 1.60 0.86 2.98 
Not enough people 





















Table 23. Logistic Regression Model 3: Variables Predicting Likelihood of Reporting Food 



















82.050 2 <0.01 
   
$20,000 - $35,000 1.038 0.228 20.730 1 <0.01 2.82 1.81 4.41 
≤ $20,000 1.989 0.220 82.049 1 <0.01 7.31 4.75 11.24 
Age 80+ (ref)   8.876 2 0.01    
Age 60-64 0.907 0.325 7.784 1 <0.01 2.48 1.31 4.68 
Age 65 -79 0.538 0.227 5.621 1 0.02 1.71 1.10 2.67 
Female 0.380 0.189 4.050 1 0.04 1.46 1.01 2.12 
White (ref)   15.750 4 <0.01    
Black 0.823 0.269 9.345 1 <0.01 2.28 1.34 3.86 
Asian 0.917 0.735 1.559 1 0.21 2.50 0.59 10.57 
Hispanic 0.425 0.491 0.751 1 0.39 1.53 0.59 4.01 





4.365 2 0.11 
   
Some college 0.245 0.220 1.237 1 0.27 1.28 0.83 1.97 
High School or 
below 
0.499 0.239 4.361 1 0.04 1.65 1.03 2.63 
Poor/fair general H 0.444 0.192 5.356 1 0.02 1.56 1.07 2.27 
Has a disability 1.340 0.206 42.458 1 <0.01 3.82 2.55 5.71 
Grandchildren at 
home 
0.450 0.319 1.991 1 0.16 1.57 0.84 2.93 
Not satisfied with 
my relationships 
0.973 0.220 19.614 1 <0.01 2.65 1.72 4.07 


















Variable B Std. Error Beta T P-value Tolerance VIF 
(Constant) -.071 .072  -.992 0.32   
Income  .168 .017 .306 10.172 <0.01 .843 1.186 
Gender .055 .027 .058 2.070 0.04 .962 1.040 
Age group -.074 .023 -.092 -3.295 <0.01 .981 1.019 
Race/Ethnicity .037 .012 .085 3.005 <0.01 .965 1.036 
Education level .021 .011 .054 1.836 0.07 .895 1.118 
General Health -.083 .030 -.085 -2.742 <0.01 .804 1.243 
Disability .182 .029 .195 6.340 <0.01 .813 1.229 
Grandchildren .111 .049 .063 2.253 0.02 .976 1.025 
Content .069 .040 .053 1.757 0.08 .837 1.194 
Ask help .138 .034 .128 4.058 <0.01 .770 1.299 
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